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Abstract
The cause of formation in sedimentary structures can be broadly categorized into two processes: allogenic forcing and autogenic processes. Previous studies have often overlooked the influence of autogenic processes due to their small scale and randomness. However, recent studies (e.g., Kim et al., 2008) using flume experiments revealed that under calm environmental conditions, autogenic processes might cause cyclic signatures with measurable dimensions. In this study, we analyze the periodic advancement and retreat of "grain-size transitions (GSTs)" under varying rates of sea-level rise. We conducted 33 experiments, with 11 different sea-level rise rates, repeated three times each. Under constant upper boundary conditions, the growth of the delta leads to the overall seaward advancement of the GST with occasional retreat. This repetitive advancement and retreat draw a zigzag-shaped trajectory, which can be quantified in two factors: the amplitude of GST movement and the frequency of retreat. Over 33 experiments, as the rate of sea-level rise increases, the amplitude of the trajectory decreases. However, the frequency of GST movement increases with a higher sea-level rise rate. As sea level rises, more deposition occurs near the shoreline, leading to a decrease in the overall gradient of the delta surface. With the reduction in the overall gradient and the distance to the shoreline, the amount of sediment deposited on the delta surface decreases. As fluvial envelope (Powell et al., 2012) decreases, the storage and release of sediment, reflected by changes in gradient, occur more frequently for a given sediment supply rate. With the reduced amount of sediment stored during each storage phase, the amount of sediment to release decreases, resulting in shorter movement in GST. This study demonstrates the potential use of grain-size transition patterns driven by autogenic processes as a predictive tool for sea-level rise variations in limited and incomplete sedimentary records.
